
AT IS CLAIMED 

1. An Isolated bispecific epidermal growth factor receptor {EGFR)/ hepatocyte growth factor receptor 

{c-MeXantibody, comprising: 

a) a fir^tfieavy chain (HC1) comprising a HC1 constant domain 3 (HC1CH3) and a HC1 variable 

region 1WH1); 

b) a second heWy chain (HC2) comprising a HC2 constant domain 3 (HC2 CH3) and a HC2 variable 

region 2 (VH2)\ 

c) a first light chain (OCX) comprising a light chain variable region 1 (VL1); and 

d) a second light chain (cC2) comprising a light chain variable region 2 (VL2), wherein the VH1 and 

the VL1 pair to form a firSt antigen-binding site that specifically binds EGFR, the VH2 and the VL2 

pair to form a second antiga^ binding site that specifically binds c-Met, the HC1 comprises a 

F405L or a K409R substitution\the HC1CH3, the HC2 comprises at a F405L or a K409R 

substitution in the HC2 CH3, the substitution in the HC1CH3 and the substitution in the KC2 

CH3 occurring at different amino acicreesidue positions, when residue numbering is according to 

the EU index, and the VH1, the VL1, th^/H2 and the VL2 comprise the amino acid sequences of 

SEQ ID NOs: 189,190,193 and 194, respertMy. 

2. The bispecific antibody of claim 1, \ 

wherein the antibody inhibits phosphorylation of\ctracellular signal-related kinases 1 and 2 

(ERK1/2) in NCI-H1975 cell line with an ICso value that is fflUeast about 60-fold less when compared 

to the ICso value of inhibition of phosphorylation of ERK1/2 i\NCl-H1975 ceil line with a mixture of a 

control monovalent EGFR antibody comprising a heavy chain 3\lC3) and a light chain 3 (LC3) and a 

control monovalent c-Met antibody comprising a heavy chain 4 (HoA) and a light chain 4 (LC4), 

wherein \ 

the HC3 and the HC1, the LC3 and the LCI, the HC4 and the HC2, ancStiie LC4 and the LC2 have 

identical amino acid sequences, respectively, and \ 

the phosphorylation of ERK1/2 is measured in whole cell lysates by sandwiotimmunoassay 

using an anti-phosphoERKl/2 antibody as a capture antibody and an antibody bincNag to 

unphosphorylated and phosphorylated ERK1/2 conjugated with an electrochemiiumin^cent 

compound as a detection antibody. \ 
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3\ The bispecific antibody of claims 1 or 2, wherein the antibody inhibits phosphorylation of ERK1/2 

wth an ICso value of about 2xl0*9 M or less. 

4. Th^bispecific antibody of claim 2 or 3, wherein ERK1 is phosphorylated at residues Thr202 and 

Tyr204^ind ERK2 is phosphorylated at residues Thrl85 and Tyrl97. 

5. The bispeajfie antibody of any of the claims 1-4, 

whereinibe antibody inhibits phosphorylation of protein kinase B (ART) at Ser473 in NCI-H1975 

cell line with anlCso value that is at least about 70-fold less when compared to the ICS0 value of 

inhibition of phosphorylation of AKT at Ser473 in NCI- H1975 cell line with the mixture of control 

monovalent 6GFR antntody comprising the HC3 and the LC3 and control monovalent c-Met antibody 

comprising the HC4 and rte LC4, wherein 

the HC3 and the HC1, tn^.C3 and the LCI, the HC4 and the HC2, and the LC4 and the LC2 have 

identical amino acid sequencesVespectively, and 

phosphorylation of AKT at Ser4?3 is measured in whole cell lysates by sandwich immunoassay 

using an antibody binding to unphosphorylated and phosphorylated AKT as a capture antibody and 

an anti-phospho AKT Ser473 antibody conjugated with an electrochemiluminescent compound as a 

detection antibody. \ 

6. The bispecific antibody of any of the claims 1-5V 

wherein the antibody inhibits phosphorylation^ AKT at Thr308 in NCI-H1975 cell line with an 

ICS0 value that is at least about 100-fold less when coSopared to the IC50 value of inhibition of 

phosphorylation of AKT atThr308 in NCI-H1975 cell lineVith the mixture of the control monovalent 

EGFR antibody comprising the HC3 and the LC3 and the control monovalent c-Met antibody 

comprising the HC4 and the LC4, wherein \ 

the HC3 and the HC1, the LC3 and the LCI, the HC4 and the H^2, and the LC4 and the LC2 have 

identical amino acid sequences, respectively, and \ 

the phosphorylation of AKT at Thr308 is measured in whole cell lysates by sandwich 

immunoassay using an antibody binding to unphosphorylated and phosph^lated AKT as a capture 

antibody and an anti-phospho AKT Thr308 antibody conjugated to an electrocVemiluminescent 

compound as a detection antibody. \ 

7. The bispecific antibody of claim 5 or 6, wherein the antibody inhibits phosphorylatio^f AKT at 

Ser473 or at Thr308 with an IC50 value of about IxlO'9 M or less. \ 
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8.\The bispecific antibody of any of the claims 1-7, wherein the HC1 CH3 comprises the F405L 

substitution and the HC2 CH3 comprises the K409R substitution. 

9. Theiuspecific antibody of any of the claims 1-8, wherein the HC1 and the HC2 are of IgGl, lgG2, 

lgG3 onteG4 isotype. 

10. The bispectfic antibody of claim 9, wherein the HC1 and the HC2 are of [gGl isotype. 

11. The bispecifinentibody of any of the claims 1-10, wherein the HC1, the LCI, the HC2 and the LC2 

comprise the arrano acid sequences of SEQ ID NOs: 199, 200,201 and 202, respectively, optionally 

having a C-terminafysine removed from the HC1, the HC2, or both the HC1 and the HC2. 

12. The bispecific antibodwf any of the claims 1-11, wherein the antibody has a biantennary glycan 

structure with a fucose cohtent of about between 1% to about 15%. 

13. The bispecific antibody of clafcn 1, wherein HC1, LCI, HC2 and LC2 are encoded by synthetic 

polynucleotides comprising the\gquence of SEQ ID NOs: 205,206,207 and 208, respectively. 

14. An isolated synthetic polynucleotichftencoding the HC1, the HC2, the LCI or the LC2 of claim 1 or 11 

or 26. \ 

15. An isolated synthetic polynucleotide conWisingthe polynucleotide sequence of SEQ ID NOs: 205, 

206, 207 or 208. \ 

16. A vector comprising the polynucleotide of cIaim^L4 or 15. 

17. An Isolated host cell comprising the vector of claimJ.6. 

18. A method of producing the isolated bispecific EGFR/cSMet antibody of claimll, comprising: 

a) combining an isolated monospecific bivalent anti-EoER antibody comprising two heavy chains of 

SEQ ID NO: 199 and two light chains of SEQ ID NO: 20oVid an isolated monospecific bivalent 

anti-c-Met antibody comprising two heavy chains of SEQ I\NO: 201 and two light chains of SEQ 

ID NO: 202 in a mixture of about 1:1 molar ratio; \ 

b) introducing a reducing agent into the mixture; \ 

c) incubating the mixture about ninety minutes to about six hours; \ 

d) removing the reducing agent; and \ 

e) purifying the bispecific EGFR/c-Met antibody that comprises a first heavy ahain of SEQ ID NO: 

199 and a second heavy chain of SEQ ID NO: 201, a first light chain of SEQ IDn^p: 200 and a 

second light chain of SEQ ID NO: 202, wherein the first heavy chain of SEQ ID N0il99 pairs with 

the first light chain of SEQ ID NO: 200 to form the first binding domain that specificaUy binds 
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EGFR, and the second heavy chain of SEQ ID NO: 201 pairs with the second light chain of SEQ ID 

NO: 202 to form the second binding domain that specifically binds c-Met. 

19. Th&riethod of claim 18, wherein the reducing agent is 2- mercaptoethanolamine (2-MEA). 

20. The method of claim 19, wherein the 2-MEA is present at a concentration of about 25 mM to about 

75 mM. 

21. The methodYf claim 20, wherein the incubating step is performed at a temperature of about 25°C 

to about 372C. 

22. A pharmaceutical Composition comprising the bispecific antibody of any of the claims 1-11 and a 

pharmaceutical^ acceptable carrier. 

23. A bispecific antibody of my of the claims 1-11 for therapy. 
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WHAT IS CLAIMED 

1. An isolated bispecific epidermal growth factor receptor (EGFR)/ hepatocyte growth factor 

receptor (c-Met) antibody, comprising: 

a) a first heavy chain (HC1); 

b) a first light chain (LCI); 

c) a second heavy chain (HC2); and 

d) a second light chain (LC2); wherein the HC1, the LCI, the HC2 and the LC2 comprise 

amino acid sequences of SEQ ID NOs: 199, 200, 201 and 202, respectively. 

2. A pharmaceutical composition comprising the bispecific antibody of claim 1 and a 

pharmaceutical^ acceptable carrier. 

3. The bispecific antibody of claim 1 for use in therapy. 

180 


